Vasopressin stimulation of vanadate-sensitive Na+ transport by liver plasma membrane vesicles. Evidence for regulation via phospholipase C and protein kinase C activities.
The rate of vanadate-sensitive 22Na+ uptake by isolated liver membrane vesicles, reflecting transport by Na+/K(+)-ATPase, was measured to study the role played by phospholipase C and protein kinase C in the regulation of this process by vasopressin. Na+ uptake was enhanced 2-3-fold by 100 nM [Arg8]vasopressin and the hormone effect was mimicked by 0.1 microM inositol 1,4,5-trisphosphate as well as by 1.0 microM myo-inositol. The stimulation by vasopressin was potentiated by phosphatidylinositol-specific phospholipase C from Bacillus thuringiensis (5-10 mU/ml). No effect of the bacterial enzyme was observed in the absence of the hormone. Phorbol myristate acetate (0.5-1 microM) suppressed the stimulation by vasopressin but had no effect in the absence of the hormone. High concentrations of bacterial phosphatidylinositol-specific phospholipase C (50-100 mU/ml) also antagonized the hormone stimulation. Staurosporine (50-100 nM) prevented the antagonistic effect of bacterial phospholipase C (50 mU/ml) and EGTA (1 mM) partially protected the hormonal stimulation in the presence of phorbol myristate acetate. Our results suggest that the stimulatory effect of vasopressin on Na+ transport is mediated by phospholipase C and products derived from the inositol moiety of membrane phospholipids. Membrane-associated protein kinase C appears to be at least partially responsible for the desensitization to stimulation by vasopressin.